ABSTRACT
RESUMEN

Objetivo: Aunque las infecciones del tracto urinario (ITU) son las que con mayor frecuencia se adquieren en los hospitales, su epidemiología no se halla bien definida en Turquía. El objetivo de este estudio de vigilancia fue determinar los microorganismos responsables de la ITU, sus sensibilidades antibióti-cas, y describir la incidencia y los factores de riesgo de las infecciones del tracto urinario nosocomiales (ITUN).
Sujetos Y Métodos: Este fue un estudio prospectivo de vigilancia que incluyó casos de ITUN en unidades de cuidados intensivos y en varias clínicas de ingreso. El estudio se llevó a cabo entre noviembre de 2000 y enero de 2002. Se registró la siguiente información: edad del paciente, sexo, tipo de infección (adquirida en el hospital), presencia de catéter urinario, ingreso a la unidad de cuidados intensi-
INTRODUCTION
Urinary tract infections are one of the most common community-acquired and nosocomial infections (NIs). Nosocomial urinary tract infections (NUTI) constitute 40-50% of all hospital infections (1, 2) . Nosocomial urinary tract infections increase not only morbidity and mortality but also hospital costs (3, 4) . The rate of NUTI is determined by the interactions of several factors such as primary disease and its severity, duration of hospitalization and treatment, and invasive interventions (1) . Nosocomial urinary tract infections are associated with urinary catheters in 80% of the cases (5).
Other risk factors include diabetes mellitus, long-term hospitalization, malignancy, immunosuppression and female gender (5-7). Despite the widespread availablity of antibiotics, urinary tract infection (UTI) remains the most common bacterial infection in the human population. Antibiotics are usually given empirically before the laboratory results of urine culture are available. To ensure appropriate therapy, current knowledge of the organisms that cause UTI and their antibiotic susceptibility is mandatory (8) . The emergence of resistance to antimicrobial agents is a global public health problem, particularly so in pathogens causing nosocomial infections (9, 10) . Antimicrobial resistance results in increased illness, death and healthcare cost (11) . In the field of UTIs, there has been a steady increase in the level of resistance to commonly used antibiotics, including ampicillin and trimethoprim (12, 13) . There have also been reports of resistance emerging to fluoroquinolones in some countries (14, 15) . The distribution of pathogens causing nosocomial infections, especially antimicrobial-resistant pathogens, changes with time and varies among hospitals even different locations in the same hospital (16, 17) . Since these rates of resistance to antibiotics differ from region to region, in making an appropriate choice of empiric or definitive therapy for UTI, it is useful to have information on prevailing levels of antimicrobial resistance among common urinary pathogens. One of the aims of this study was to determine whether there was a difference in antimicrobial resistance of uropathogens (such as Escherichia coli, Proteus mirabilis, Klebsiella spp, other Enterobacteriaceae, Staphylococci, enterococci and Pseudomonas spp).
In this study, the authors investigated the aetiologic agents of nosocomial UTIs, their susceptibility pattern to different antimicrobial agents and risk factors for NUTI, and thus determined measures for prevention of the infections.
METHODS
Specimens:
This was a prospective cohort study of cases of NUTI. It was carried out from November 2000 to January 2002 at the Baskent University, Turkey. In the course of study, an infectious diseases specialist and a nurse visited the intensive care units, inpatient clinics and microbiology laboratory and filled in forms for hospital infections based on laboratory and clinical signs. All patients hospitalized at least for 72 hours throughout the study period were considered eligible for enrolment. This is the usual accepted duration of hospitalization required to develop a nosocomial infection. For each patient, a questionnaire was completed with the following data: age, gender, duration of stay in hospital, use of an indwelling catheter, duration of catheterization. Patients who were proven to have UTI were considered cases. The diagnosis of NUTI was based on Centers for Disease Control (CDC) definitions (18) . Criterion 1: Patient has at least one of the following signs or symptoms with no other recognized cause: fever (> 38°C), urgency, frequency, dysuria, or suprapubic tenderness and a positive urine culture with colony counts equal to or more than 10 4 micro-organisms per cm 3 . Bacterial counts less than this were considered insignificant (19 signs or symptoms with no other recognized cause: fever (> 38°C), urgency, frequency, dysuria, or suprapubic tenderness and at least one of the following; (a) pyuria (urine specimen with >10 wbc/mm 3 ); (b) organisms seen on Gram stain of unspun urine; (c) physician diagnosis of a UTI; (d) physician institutes appropriate therapy for a UTI. The urine specimens were transported to the bacteriology laboratory within two hours of collection or refrigerated for four hours before processing. Culture: The urinary catheters were inserted and removed using standard aseptic precautions. After removal, the tip of each catheter was cut with a sterile blade and sent in a sterile tube for bacterial culture. The urinary catheter tip was flushed with one millilitre of glucose broth. A loopful of the broth was taken and inoculated on blood agar and eosin methylene blue (EMB) agar. The plates were incubated overnight. Mini Api and conventional culture methods were used for identification of causative micro-organisms (20) . Simultaneously, a gram stained smear was also prepared. Specimens from which a single pathogen was isolated, were termed monomicrobial; and polymicrobial when two or more pathogens were isolated, growth of three or more types of organisms, or diphtheroids, was considered as contamination. Antimicrobial susceptibility tests: All isolates were tested for susceptibility to antimicrobial agents on Mueller Hinton agar (Difco, USA) by the standard disc diffusion method recommended by the National Committee for Clinical Laboratory Standards (NCCLS) (21) . All Gram-negative bacilli were tested for susceptibility to the following 17 antimicrobials: ampicillin/sulbactam (10 + 10 µg/disc), amoxicillin (20 µg/disc) + clavulanic acid (10 µg/disc), amikacin (30 µg/ disc), gentamycin (10 µg/disc), netilmicin (30 µg/ml), tobramycin (10 µg/ml), aztreonam (30 µg/disc), imipenem (10 µg/disc), meropenem (10 µg/disc), norfloxacin (10 µg/disc), ciprofloxacin (5 µg/disc), ceftriaxone (30 µg/disc), ceftazidime (30 µg/disc) and cefepime (30 µg/disc), cefoxitin (30 µg/disc), cefuroxime (30 µg/disc) and cotrimoxazole (125 + 23.75 µg/disc). Statistical analyses: Chi-square test was used to determine the relation between NUTI and urinary catheterization and inpatient status. Stepwise logistic regression analysis was used to determine the difference in age, gender, wards/units where the patients were treated, malignancy, diabetes mellitus, immunosuppression and invasive procedures (urinary catheterization) between NUTI and other NIs. Male patients, patients without diabetes mellitus, malignancy and immunosuppression and those who did not undergo an operation or an invasive procedure eg haemodialysis and urinary catheterization, were considered without risk in the logistic regression analysis (5-7).
RESULTS
Of 29 778 patients studied, 24 251 (81.4%) were in various inpatient wards; 590 (1.9%) in the neonatal care unit, 127 (0.4%) in the burn care unit, 1293 (4.3%) in the intensive care unit (ICU) for surgical diseases, 805 (2.7%) in ICU for general internal medicine problems, 1069 (3.6%) in ICU for cardiovascular diseases and 1643 (5.5%) in ICU for coronary diseases. The mean length of stay in ICU for surgical conditions, for internal medicine, cardiovascular and coronary diseases were 3.2 ± 0.6 days, 4.7 ± 0.9 days, 2.9 ± 1.1 days, and 2.08 ± 0.4 days respectively.
In the current study, 618 (2.1%) NIs were determined in 29 778 patients, and 178 (28.8%, 178/618) of them were NUTI. The second most frequent NI was bacteraemia (145; 23.5%), followed by pneumonia (115; 18.6%), sepsis (62; 10.0%), surgical wound infection (40; 6.5%), superficial site infection (38; 6.1%), infection caused by catheter (20; 3.2%) and miscellaneous infections (20; 3.2%). The distribution of NI by inpatient wards/units is shown in Table 1 .
The mean age of the patients with NUTI was 61.0 ± 19.4 years (0-91 years). Of 178 patients with NUTI, 96 (53.9%) were female, 108 (60.7%) were in the intensive care unit, 57 (32%) were from the internal medicine service and 13 (7.3%) were in the surgical clinics. There were 102 patients (57.3%) with only NUTI, 54 patients (30.7%) had NUTI and one accompanying NI and 22 patients (12.4%) had NUTI and two accompanying NIs.
A total of 216 nosocomial micro-organisms were cultured in urinary specimens from 178 patients with NUTI. The Nosocomial Urinary Tract Infections Table 2 ). In addition, the rate of NUTI decreased by 0.299 times in patients who underwent an operation when they were hospitalized and by 0.419 times in patients who were treated in ICUs (p < 0.005). Malignancy, immunosuppression and haemodialysis had no significant effect on NUTI and other NIs (p > 0.05).
DISCUSSION
There are many factors which influence the incidence of NUTI and the micro-organisms which cause it. Studies on risk factors for NUTI have shown that the most important factor was urinary catheterization (22) . It is reported that the risk of acquiring a UTI depends on the method and duration of catheterization, the quality of catheter care, and host susceptibility (23) . Urinary tract infections were identified in approximately 30% of patients with urinary catheters within two weeks and virtually 100% at six weeks (24). Candida spp, Pseudomonas spp, Enterobacter spp and methicillin-resistant coagulase negative Staphylococci were isolated only in patients with a urinary catheter. The sensitivities to antibiotics of Gram-negative bacteria isolated as causative micro-organisms of NUTI are shown in Table 3 . Stepwise logistic regression analysis showed that compared to other NI, the rate of NUTI increased by 1.011 times per year of age, 2.052 times in females, 2.103 times in diabetics and 3.83 times in patients with a urinary catheter (p < 0.05) (Table 4) . However, compared to the rate of other NIs, In the present series, a large proportion of the patients with NUTI (83.7%) had urinary catheters and the most frequent risk factor was the use of urinary catheters, followed by diabetes mellitus, female gender and advanced age, a finding consistent with the literature (5-7) . Indeed, urinary catheterization increased the rate of NUTI by 3.83 times compared to the rate of other NIs. In addition, Candida spp, Pseudomonas spp, Enterobacter spp and methicillin-resistant coagulase negative staphylococci were isolated in specimens from patients with urinary cathe-ters but not in specimens from patients without a urinary catheter. Consistent with the results of numerous studies, this study revealed that Gramnegative bacteria and candida played an important role in development of NUTI, especially in patients with urinary catheters.
Savas et al
The results of this study showed that the rate of resistance to widely used antibiotics was high for gram-negative bacteria. The most effective antibiotics against gram-negative bacteria were imipenem and meropenem. Cefuroxime, cotrimoxazole, ampicillin-sulbactam, amoxicillin/clavulanate, gentamycin and tobramycin which are most frequently used for the treatment of community-based infections were the least sensitive antibiotics for the gram-negative microorganisms. The most important reason for resistance to antibiotics is the widespread use of antibiotics in hospitals. Particularly the use of beta-lactam antibiotics, new generation cephalosporins and fluoroquinolones may cause multi-drug resistant micro-organisms (25, 26) . The micro-organisms and their resistance patterns vary from hospital to hospital and even from clinic to clinic in the same hospital (27) . In order to prevent or decrease resistance to antibiotics, the use of antibiotics should be kept under supervision, should be given in appropriate doses for an appropriate period of time and control programmes for hospital infections should be carried out. A multidisciplinary approach should be used to achieve the above mentioned goals. Haley et al (28) found that a surveillance programme decreased the incidence of UTIs. An active surveillance programme for NI is practised in our hospital and the hospital staff are informed regularly about micro-organisms detected and their sensitivities to antibiotics. In this study, the authors found the rate of NI as 2.1% (618/29778), which is compatible with that in the literature (29, 30) .
It has been shown that the presence of an indwelling urethral catheter predisposes to urinary tract infection (6) . Several studies have indicated that between 75% and 80% of all healthcare associated UTIs follow the insertion of a urinary catheter (31, 32) . In the authors' opinion, one of the most important risk factors is the use of urinary catheters.
Therefore, urinary catheters should only be used when required, should be inserted under aseptic conditions and cleaned daily, should not be left in place for a long time, closed drainage systems should be used when possible and suprapubic catheters should be used in selected cases. Elderly patients, females and diabetics are prone to NUTI, so caution should be taken when a urinary catheter is inserted into such patients. In addition, culture results and antibiotic sensitivities should be taken into account when the treatment is planned and antibiotics with a narrow spectrum should be preferred. Furthermore, causative micro-organisms of NUTI and their resistance patterns should be regularly investigated and the treatment protocols should be updated accordingly. Each ICU should have an annual review of its microbial flora and its antibiotic susceptibility pattern, which would help in formulation of a rational antibiotic policy.
